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(57) .... A stacked-type semiconductor device has a re- 
duced overall height arid an improved reliability in the 
mechanical strength of the stacked structure. The sem- 
iconductor device also has an improved heat release 
characteristic. A first interposer has a surface on which 
first electrode'pads are formed and a first semiconductor 
element is mounted with a circuit forming surface facing 
the first interposer. A second interposer has a surface 
on which second electrode pads are formed and a sec- 



ond semiconductor element is mounted with a circuit 
forming surface facing the second interposer. External 
connection terminals are provided on a surface of the 
second interposer opposite to the surface on which the 
second semiconductor element is mounted. The first 
and second interposers are electrically connected to 
each other by conductive members provided therebe- 
tween. A back surface of the first semiconductor ele- 
ment and a back surface of the second semiconductor 
element are fixed to each other by an adhesive. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention generally relates to 
semiconductor devices and, more particularly, to a sem- 
iconductor device having a three-dimensional structure 
in which a plurality of semiconductor devices and sem- 
iconductor elements are stacked, and a manufacturing 
method of such a semiconductor device. 
[0002] With the development of electric equipments 
in recent years, a demand for miniaturization in dimen- 
sions and thickness, multifunction, high-performance 
and high-density in the semiconductor devices has been 
increasing. In order to cope with such a demand, the 
structure of the semiconductor devices has been shift- 
ing to a three-dimensional structure in which a plurality 
of semiconductor devices or a plurality of semiconductor 
elements are stacked. 

2. Description of the Related Art 

[0003] Japanese Laid-Open Patent Application No. 
2001 -223297 discloses an example of a semiconductor 
device, which has a three-dimensional structure formed 
by stacking a plurality of semiconductor devices. FIG, 1 
is a cross-sectional view of the semiconductor device 
disclosed in the above-mentioned patent document. 
[0004] In FIG, 1, semiconductor chips 3 are mounted 
on both sides of each of interposers 1 , and are encap- 
sulated by a seal resin 2, respectively. The two interpos- 
ers 1 are stacked with the seal resin 2, which encapsu- 
lates the semiconductor chip 3, interposed therebe- 
tween. The interposers 1 are connected to each other 
by bonding solder balls 7 to ball pads 5 which are ex- 
posed in through holes 6 formed in a solder resist 4. That 
is, the upper and lower interposers 1 are electrically con- 
nected to each other by the solder balls 7, and are also 
connect mechanically to each other. 
[0005] In the semiconductor device shown in FIG. 1, 
since each semiconductor chip mounted on the stacked 
interposers is encapsulated by the seal resin, it is nec- 
essary to provide a distance between two interposers, 
which distance is greater than the thickness of the seal 
resin layer interposed between two interposers. There- 
fore, if the distance between the interposers can be re- 
duced, the overall height of the semiconductor device 
can also be reduced. 

[0006] Additionally, since the interposers are connect- 
ed and fixed to each other by the solder balls provided 
in the peripheral portion of the interposers, if a warp oc- 
curs in the interposers in a stacking process of an as- 
sembling process of the semiconductor package, a de- 
fect may occur in the connecting part between the inter- 
posers. Moreover, when mounting the complete semi- 
conductor package onto a substrate, a defect may occur 



in the connecting part between the interposers due to a 
thermal deformation of the interposers and remelting of 
the solder balls. 

[0007] Furthermore, since the complete semiconduc- 
s tor package is mechanically connected by a small area 
with only the solder balls, a stress tends to be concen- 
trated into the connecting part between the interposers, 
which may deteriorate mechanical reliability of the pack- 
age. 

w 

SUMMARY OF THE INVENTION 

[0008] It is a general object of the present invention 
to provide an improved and useful semiconductor de- 
15 vice in which the above-mentioned problems are elimi- 
nated. 

[0009] A more specific object of the present invention 
is to provide a semiconductor device having a three-di- 
mensional structure in which a plurality of semiconduc- 

20 tor devices or a plurality of semiconductor elements are 
stacked, the semiconductor device having a reduced 
overall height and an improved reliability in the mechan- 
ical strength of the stacked structure. 
[0010] Another object of the present invention is to 

25 provide a semiconductor device having a three-dimen- 
sional structure in which a plurality of semiconductor de- 
vices or a plurality of semiconductor elements are 
stacked, the semiconductor device having an improved 
heat release characteristic. 

30 [0011] In order to achieve the above-mentioned ob- 
jects, there is provided according to one aspect of the 
present invention a semiconductor device comprising: 
a first semiconductor element having a circuit forming 
surface and a back surface opposite to the circuit form- 

35 ing surface; a first interposer having a surface on which 
first electrode pads are formed and the first semicon- 
ductor element is mounted with the circuit forming sur- 
face facing the first interposer; a second semiconductor 
element having a circuit forming surface and a back sur- 

40 face opposite to the circuit forming surface; a second 
interposer having a surface on which second electrode 
pads are formed and the second semiconductor ele- 
ment is mounted with the circuit forming surface facing 
the second interposer, the second electrode pads for 

45 connection with the first interposer; and external con- 
nection terminals provided on a surface of the second 
interposer opposite to the surface on which the second 
semiconductor element is mounted, wherein the first in- 
terposer and the second interposer are electrically con- 

so nected to each other by conductive members between 
the first and second electrode pads, and the back sur- 
face of the first semiconductor element and the back 
surface of the second semiconductor element are fixed 
to each other by an adhesive. 

55 [0012] According to the above-mentioned invention, 
there is no need to encapsulate the .Vst and second 
semiconductor elements provided between the first and 
second interposers. Thus, a distance between the first 
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and second interposers can be reduced, which results 
in a reduction in an overall thickness of the semiconduc- 
tor device. Additionally, since the first and second sem- 
iconductor elements are bonded to each other by the 
adhesive, a mechanical strength of the connection be- 
tween the interposers is improved, which prevents warp 
of the interposers. Further, since the first and second 
semiconductor elements are bonded to each other by 
the adhesive, a heat generated in the first semiconduc- 
tor element can be efficiently released outside through 
the second semiconductor element and the second in- 
terposer. 

[0013] The semiconductor device according to the 
present invention may further comprise at least one third 
semiconductor element which is mounted on a surface 
of the first interposer opposite to the surface on which 
the first semiconductor element is mounted. According- 
ly, the number of semiconductor elements stacked in the 
. semiconductor device can be increased, which im- 
proves a packaging density. Additionally, a plurality of 
the third semiconductor elements may be mounted and 
encapsulated on the surface of the first interposer in a 
stacked and fixed state. Accordingly, semiconductor el- 
ements of different kinds or sizes can be efficiently ar- 
ranged within the semiconductor device. Further, a met- 
al layer for heat release may be provided on a surface 
of the first interposer opposite to the surface on which 
the first semiconductor element is mounted. According- 
ly, the metal layer serves as a heat spreader, which can 
efficiently release a heat of the semiconductor elements 
to outside of the semiconductor device. 
[0014] Additionally, there is provided according to an- 
v other aspect of the present invention a semiconductor 
\ device comprising: a first semiconductor element hav- 
ing a circuit forming surface and a back surface opposite 
>. to the circuit forming surface; a first interposer having a 
• surface on which first electrode pads are formed and the 
'■ first semiconductor element is mounted with the circuit 
forming surface facing the first interposer; a second 
semiconductor element having a circuit forming surface 
' t and a back surface opposite to the circuit forming sur- 
v* face; a second interposer having a surface on which 
: second electrode pads are formed and the second sem- 
iconductor element is mounted with the circuit forming 
> surface facing the second interposer, the second elec- 
■ .trade pads for connection with the first interposer; and 
? ' external connection terminals provided on a surface of 
the second interposer opposite to the surface on which 
Vthe second semiconductor element is mounted, wherein 
: ■-the first interposer and the second interposer are elec- 
. trically connected to each other by conductive members 
between the first and second electrode pads, and the 
' first interposer and the back surface of the second sem- 
r : iconductor element are fixed to each other by an adhe- 
sive. 

• [0015] According to the above-mentioned invention, 
" there is no need to encapsulate. the second semicon- 
v ductor element provided between the first and second 



interposers. Thus, a distance between :;ie first and sec- 
ond interposers can be reduced, whici : results in a re- 
duction in an overall thickness of the se miconductor de- 
vice. Additionally, since the second semiconductor ele- 

5 ment and the first interposer are bondr J to each other 
by the adhesive, a mechanical strength of the connec- 
tion between the interposers is impro ed, which pre- 
vents warp of the interposers. Further, since the second 
semiconductor element is bonded to the first interposer 

10 by the adhesive, a heat generated in t h .e first semicon- 
ductor element can be efficiently released outside 
through the first interposer, the seconr; semiconductor 
element and the second interposer. 
[0016] The semiconductor device ac cording to the 

15 present invention may further comprise pt least one third 
semiconductor element mounted on the surface of the 
first interposer on which the first semiconductor element 
is mounted. Accordingly, the number o-. semiconductor 
elements stacked in the semiconductor device can be 

20 increased, which improves a packaging density. Addi- 
tionally, the semiconductor device may 'urther comprise 
at least one third semiconductor elerru njs stacked on 
the first semiconductor element, and V e first and third 
semiconductor elements may be encaosulated on the 

25 first interposer. 

[0017] Additionally, in the semiconductor device ac- 
cording to the present invention, at Icasl one fourth sem- 
iconductor element may be mounted o - the surface of 
the second interposer provided with t u e external con- 

30 nection terminals. A plurality of the fourth semiconductor 
elements may be provided and encapsulated on the 
second interposer. 

[001 8] Further, each of the external connection termi- 
nals may be a flat pad, or may have a p ot aiding shape. 
35 Each of the external connection termin... maybealead 
terminal extending in a direction outwai 1 from the sec- 
ond interposer. 

[0019] Additionally, the adhesive, wnich bonds the 
back surface of the first semiconductor element and the 

40 back surface of the second semiconductor element to 
each other, may be a thermosetting type resin adhesive. 
The thermosetting type resin adhesive may contain at 
least one of silver and copper. 
[0020] Further, in the semiconductor device accord- 

45 ing to the present invention , a reinforci r i adhesive may 
be provided to connecting parts betweei the conductive 
materials and the first and second intei nosers. The re- 
inforcing adhesive may be made of an nsulating ther- 
mosetting type resin material. The rein arcing adhesive 

50 may be in the form of a film having ope nil gs correspond- 
ing to positions of the conductive members. 
[0021] Additionally, there is provided recording to an- 
other aspect of the present invention a manufacturing 
method of a semiconductor device comprising a first 

55 semiconductor element and a second - -m icon ductor el- 
ement, comprising the steps of: mow;.: ; -\ ;he first sem- 
iconductor element onto a first inte;p-s ii in a state in 
which a circuit forming surface of the liio semiconductor 
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element faces the first interposer; mounting the second 
semiconductor element onto a second interposer in a 
state in which a circuit forming surface of the second 
semiconductor element faces the second interposer; 
electrically connecting the first interposer and the sec- 
ond interposer to each other by stacking the first and 
second interposers with the second semiconductor ele- 
ment interposed therebetween and heating conductive 
members provided between the first and second inter- 
posers so as to melt the conductive members; and cur- 
ing a thermosetting adhesive provided between a back 
surface of the second semiconductor device and one of 
a back surface of the first semiconductor element and 
the first interposer by a heat in the step of electrically 
connecting. 

[0022] Other objects, features and advantages of the 
present invention will become more apparent from the 
following detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 

. FIG. 1 is a cross-sectional view of a conventional 

. semiconductor device; 
FIG. 2 is a cross-sectional view of a semiconductor 
device, according to a first, embodiment of the 
present invention; 

FIG. 3 is a cross-sectional view of a semiconductor 
device according to a second embodiment of the 
present invention; 

FIG. 4 is a cross-sectional view of a semiconductor 
device according to a third embodiment of the 
present invention; 

FIG. 5 is a cross-sectional view of a semiconductor 
device according to a fourth embodiment of the 
present invention; 

FIG. 6 is a cross-sectional view of a semiconductor 
device according to a fifth embodiment of the 
present invention; 

FIG. 7 is a cross-sectional view of a semiconductor 
device according to a sixth embodiment of the 
present invention; 

FIG. 8 is a cross-sectional view of a semiconductor 
device according to a seventh embodiment of the 
present invention; • 

FIG. 9 is a cross-sectional view of a semiconductor 
device according to an eight embodiment of the 
present invention; 

FIG. 1 0 is a cross-sectional view of a semiconductor 
device according to a ninth embodiment of the 
present invention; 

FIG. 11 is a cross-sectional view of a semiconductor 
device according to a tenth embodiment of the 
present invention; 

FIG. 1 2 is a cross-sectional view of a semiconductor 
device, which is a variation of the semiconductor 



device shown in FIG. 11; 

FIGS. 13A and 13B are illustrations of configura- 
tions of an adhesive shown in f IG. 11; 
FIG. His across-sectional view of a semiconductor 
5 device according to an eleventr err bodiment of the 
present invention; 

FIG. 1 5 is a cross-sectional view of a semiconductor 
device, which is a variation o\ :he semiconductor 
device shown in FIG. 14; and 
10 FIG. 16 is across-sectional view of semiconductor 
device according to a twelfth emoodiment of the 
present invention. 

DETAILED DESCRIPTION OFTH t P REFERRED 
15 EMBODIMENTS 

[0024] A description will now be a en, with reference 
to FIG. 2, of a semiconductor device according to a first 
embodiment of the present inventic i. FIG. 2 is a cross- 

20 sectional view of the semiconductor device according to 
the first embodiment of the preseni nvontion. 
[0025] The semiconductor device shown in FIG. 2 has 
a configuration where an interpose: \ a on which a sem- 
iconductor chip 3a is mounted and .in interposer 1b on 

25 which a semiconductor chip 3b is m--.ur.ied are stacked. 
The interposer 1 a and the interpose- 1 1 are rearranging 
substrates, and are formed of a r. .lymide tape sub- 
strate, a glass epoxy substrate, a . o t ganic substrate 
(polycarbonate), etc. The interpose, -a and the inter- 
so poser 1 b are electrically connected i > each other by sol- 
der balls 7, which are conductive rr ^rruers. 
[0026] The semiconductor chip 'M U mounted onto 
the interposer 1 a by flip-chip-bondim;, which is generally 
referred to as face-down mounting Ti.at is, the semi- 

35 conductor chip 3a is electrically connected to electrode 
pads formed on the undersurface c.l he interposer 1a 
through bumps 8 provided on the circuit forming surface 
of the semiconductor chip 3. The t »mps 8 are formed 
of gold, copper, solder, polymer, etc . r hf> semiconductor 

40 chip 3a and the interposer 1 a are t nded by an under- 
fill adhesive 9 provided therebetwc n •- o as to be fixed 
to each other. As for the under-fili 'd^osive 9, a resin 
material such as epoxy, acrylics o; ..olvlmide is used. 
[0027] Similarly, the semiconductor cNp 3b is mount- 

45 ed on the interposer 1b by face-ci<,wn mounting (flip- 
chip-bonding). That is, the semiconductor chip 3b is 
electrically connected to electrode pads formed on the 
top surface of the interposer 1b U* r^h the bumps 8 
provided on the circuit forming sun- :o of the semicon- 

50 ductor chip 3b. The semiconducto: .h p 3b and the in- 
terposer 1b are bonded by the undo fni ^.c .esive 9 pro- 
vided therebetween, and are fixeo c-ich other. 
[0028] The interposer 1a and iro ir.'o: poser 1b are 
stacked with the semiconductor ch s U and 3b inter- 

55 posed therebetween. Therefore, V : t>ick surfaces (a 
surface opposite to the circuit forr-n'j surface) of the 
semiconductorchips3aand3bare .late where they 
face each other. In the present er K o- J ment, the back 
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surfaces of the semiconductor chips 3a and 3b which 
face each other are bonded by an adhesive 12 so that 
the semiconductor chips 3a and 3b are mechanically 
fixed to each other. A resin material such as epoxy, 
acrylics or polyimide is used for the adhesive 12, and, 
the resin material preferably be a thermosetting type. 
Additionally, in order to improve thermal conductivity or 
to improve the electrical property of the semiconductor 
chips to be bonded, the above-mentioned resin may 
contain silver or copper. 

[0029] Solder balls 7A are provided as external con- 
nection terminals on the under surface of the lower in- 
terposer 1b, and parts other than the part in which the 
solder balls 7A are provided are covered by a solder re- 
sist 4. 

[0030] The solder balls 7, which electrically connect 
interposer 1a and the interposer 1b, are joined to both 
ball pads 5a formed on the u ndersurface of the interpos- 
er 1a and ball pads 5b formed on the top surface of the 
interposer 1b. Therefore, the height of the solder balls 
7 is almost equal to a height of a sum of the heights of 
the semiconductor chip 3a and the semiconductor chip 
3b. The ball pads 5a and the ball pad 5b are formed as 
parts exposed in openings formed in the solder resist 4. 
[0031] Here, since the circuit forming surface of the 
semiconductor chip 3a faces the interposer 1a and the 
under-fill adhesive 9 is filled therebetween, there is no 
need to encapsulate the semiconductor chip 3a by a 
seal resin. Similarly, since the circuit forming surface of 
the semiconductor chip 3b faces the interposer 1b and 
the under-fill adhesive 9 is filled therebetween, there is 
no need to encapsulate the semiconductor chip 3b by a 
seal resin. 

[0032] Therefore, there is no need to maintain a 
height (distance) which is required forthe seal resin part 
between the interposer 1a and the interposer 1b, and 
only a distance corresponding to a sum of the heights 
of the semiconductor chips 3a and 3b and the thickness 
of the adhesive 12. Thereby, the thickness of the semi- 
conductor device according to the present embodiment 
can be smaller than the thickness of the conventional 
semiconductor device shown in FIG. 1 . 
[0033] Additionally, the interposer 1a and the inter- 
poser 1b are mechanically and firmly bonded by bond- 
ing the semiconductor chip 3a and the semiconductor 
chip 3b with the adhesive. 12 in addition to the connec- 
tion by the solder balls 7. Therefore, a thermal stress 
and an external force are prevented from concentrating 
into the connection parts of the solder balls 7, thereby 
improving the reliability of the mechanical connection 
between the interposers. 

[0034] Furthermore, by making the adhesive bond 1 2 
as a fast cure type thermosetting resin, the adhesive 1 2 
can be cured by heating during a reflow process to join 
"the solder balls 7 to the interposers 1a and 1b. Since 
the adhesive 12 is cured before the solder balls 7 melt 
and solidify again, the interposer 1a and the interposer 
1b are fixed to each other when the solder balls 7 are 



cured, and, thus, the connecting pos;ti >ns of the solder 
balls cannot shift. Therefore, an acc rate positioning 
can be achieved, and generation of « sidual stress in 
the solder balls in the reflow process c *. be prevented. 
5 [0035] Moreover, in the present r.-r odiment, since 
the semiconductor chip 3a is bonded o the semicon- 
ductor chip 3b by the thin layer of a ■* ihesive 12, the 
heat generated within the semicorc -tor chip 3a is 
transmitted also to the lower interpc >c 1b through the 
10 adhesive bond 1 2 and the semiconc u< lor chip 3b. The 
heat of the interposer 1b is efficien ly emitted outside 
through the solder balls 7A. Therefore wording to the 
present embodiment, since a numbc - 1 oaths to trans- 
mit a heat from the semiconductor cr i: nounted on the 
is upper interposer 1a to the lower ii u. ooser 1b is in- 
creased, the heat from the semicon U ;or chip can be 
efficiently released outside through I: .« interposer 1 b. 
[0036] It should be noted that alth . in the semicon- 
ductor chips 3a and 3b are mounter' the respective 
interposers 1 a and 1 b by flip-chip bor J g , they may use 
TAB (tape automated bonding techno e) as a method 
of carrying out face- down mounting. Mc: cover, although 
the interposers 1a and 1b are electro- V connected by 
the solder balls 7, the bonding mate. and method are 
not limited to that disclosed. For exam r: , instead of the 
solder balls 7, the connection can bo -ade by copper 
post electrodes or resin balls havinc ; ;rfaces covered 
by a conductive material such as Ni/A and the like. 
[0037] Next, a description will be giv. . with reference 
to FIG. 3, of a semiconductor device m wording to a sec- 
ond embodiment of the present inv-jr :on. FIG. 3 is a 
cross-sectional view of the semiconc ictor device ac- 
cording to the second embodiment c L e p resent inven- 
tion. In FIG. 3, parts that are the sw? ^ as the parts 
shown in FIG. 2 are given the same ix; ence numerals, 
and descriptions thereof will be omit'- 
[0038] The semiconductor device cording to the 
second embodiment of the present m ;nlion is config- 
ured by mounting a plurality of semic/. luctor chips 3c, 
3d and 3e onto the top surface of the 'erposer shown 
in FIG. 2 in a stacked state. 

[0039] The semiconductor chip 3e i* - icctrically con- 
nected to the top surface of the int' : :rer 1a through 
bumps 8. The semiconductor chip 3t. =. ihe interposer 
1a are bonded by the under-fill ad; i • 9. 
[0040] The semiconductor chip 3o r counted on the 
back surface of the semiconductor c: • 3e in a stacked 
state, and is bonded to the semicor. \. ;r chip 3c by a 
die-bonding adhesive 10. As for the J -bonding adhe- 
sive 1 0, a resin material such as epo -u.rylics or poly- 
imide can be used. The semiconducl > Lip 3d is mount- 
ed on the semiconductor chip 3c with ; r. circuit forming 
surface up, and is electrically connec '- c the electrode 
pads formed on the top surface of u c ^rposer 1a by 
Au wires. 

[0041] The semiconductor chip G>; : roller than the 
semiconductor chip 3d, and is ana 1 .; in a stacked "* 
state in the center portion of the circ 1 -ming surface 
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of the semiconductor chip 3d where no electrode pad is 
formed. The semiconductor chip 3e is stacked on the 
semiconductor chip 3d with the circuit forming surface 
up, and is electrically connected to the electrode pads 
formed on the top surface of the interposer 1 a by Au 
wires. 

[0042] In the above-mentioned structure, the semi- 
conductor chips 3c, 3d and 3e are encapsulated by the 
seal resin 2 on the top surface of the interposer 1a. As 
for the seal resin 2, materials such as epoxy, acrylics or 
polyimide can be used. 

[0043] The semiconductor device according to the 
present embodiment can provide the same effects as 
the semiconductor device according to the above-men- 
tioned first embodiment. Additionally, a heat from the 
semiconductor chips 3c, 3d and 3e, which are stacked 
on the top surface of the interposer 1a, is also transmit- 
ted to the lower interposer 1b through the semiconduc- 
tor chip 3a and the semiconductor chip 3b bonded to the 
semiconductor chip 3a. Thereby, the heat from the sem- 
iconductor chips 3c, 3d and 3e, which are stacked on 
the top surface of the interposer 1 a, can also be effi- 
ciently emitted outside through the lower interposer 1 b. 
[0044] It should be noted that, although three semi- 
conductor chips are stacked on the interposer 1a and 
encapsulated by a seal resin, the present invention is 
not limited to the number of semiconductor chips and 
the method of mounting, and a different number of sem- 
iconductor chips may be mounted by a different mount- 
ing method. 

[0045] Next, a description will be given, with reference 
to FIG. 4, of a semiconductor device according to a third 
embodiment of the present invention. FIG. 4 is a cross- 
sectional view of the semiconductor device according to 
the third embodiment of the present invention. In FIG. 
4, parts that are the same as the parts shown in FIG. 2 
are given the same reference numerals, and descrip- 
tions thereof will be omitted. 

[0046] The semiconductor device according to the 
third embodiment of the present invention has a struc- 
ture in which the semiconductor chip 3c is mounted on 
the top surface of the interposer 1 a of the semiconductor 
device shown in FIG. 2. The semiconductor chip 3c is 
electrically connected to the top surface of the interpos- 
er 1 a through bumps 8. The semiconductor chip 3c and 
the interposer 1 a are bonded by the under-fill adhesive 
9. 

[0047] Since the semiconductor chip 3c stacked on 
the interposer 1 a is mounted with the circuit forming sur- 
face down and the under-fill adhesive 9 is filled between 
the circuit forming surface and the interposer 1a, there 
is no need to encapsulate the semiconductor chip 3c by 
a seal resin. 

[0048] As mentioned above, the semiconductor chip 
3b is electrically connected to the top surface of the in- 
terposer 1b through the bumps 8. Moreover, the inter- 
posers 1 a and 1 b are electrically connected by the sol- 
der balls 7, and the solder balls 7A as external connec- 



tion terminals are provided on the undersurface of the 
interposer 1b. Therefore, the semiconductor chips 3b 
and 3c are electrically connected to the interposer 1b 
through the solder balls 7, and are electrically connect- 
5 able to an external circuit through the solder balls 7A 
serving as external connection temvnals. 
[0049] The semiconductor device according to the 
present embodiment can provide the same effect as the 
semiconductor device according to the above-men- 
io tioned first embodiment. Moreover, a heat from the sem- 
iconductor chip 3c, which is stacked on the interposer 
1 a, can be transmitted to the lower interposer 1 b through 
the semiconductor chip 3a mounted on the undersur- 
face of the interposer 1 a and the semiconductor chip 3b 
'5 bonded to the semiconductor chip 3a. Thereby, the heat 
from the semiconductor chip 3c, which is mounted on 
the top surface of the interposer 1a, can be efficiently 
released outside through the interposer 1b. 
[0050] Next, a description will be given, with reference 

20 to FIG. 5, of a semiconductor dev ce according to a 
fourth embodiment of the present in ention. FIG. 5 is a 
cross-sectional view of the semiconductor device ac- 
cording to the fourth embodiment "of the present inven- 
tion. In FIG. 5, parts that are the same as the parts 

25 shown in FIG. 2 are given the same reference numerals, 
and descriptions thereof will be omitted. 
[0051] The semiconductor device according to the 
fourth embodiment of the present invention has a struc- 
ture in which a heat spreader 13 is | rovided on the top 

30 surface of the interposer 1 a of the set ^conductor device 
shown in FIG. 2. The heat spreader 3 for heat dissipa- 
tion is formed as a metal layer formed of a material con- 
taining Cu, CuW, W, AT, AIC, Ag, etc. : and is a member 
in the form of a sheet or a foil so as to be applied onto 

35 the top surface of the interposer 1a. When producing 
the heat spreader 13, the heat spreader 13 may be 
formed on the top surface of the interposer by using a 
wiring material such as a copper foil. 
[0052] In the present embodiment . the heat from the 

40 semiconductor chip 3a is transmit!? j to the semicon- 
ductor chip 3b and also to the heat spreader 13 through 
the interposer 1 a, and, therefore, the heat from the sem- 
iconductor chip 3a can be efficient!/ released outside 
through the heat spreader 13. Additional! /, when an 

45 amount of heat generated in the semiconductor chip 3b 
is large, the heat from the semiconductor chip 3b is 
transmitted to the semiconductor chip 3a and the inter- 
poser 1a, and, thus, the heat is efficiently emitted out- 
side through the heat spreader 13. 

50 [0053] It should be noted that the configuration, the 
method of forming and the method ' arranging of the 
heat spreader are not limited to the specific configura- 
tion and methods, and appropriate configuration and 
methods may be used if necessary 

55 [0054] Next, a description will be given, wiih reference 
to FIG. 6, of a semiconductor device accorc'.ng to a fifth 
embodiment of the present invention. PIG. r is a cross- 
sectional view of the semiconductor device according to 
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the fifth embodiment of the present invention. In FIG. 6, 
parts that are the same as the parts shown in FIG. 3 are 
given the same reference numerals, and descriptions 
thereof wiil be omitted. 

[0055] The semiconductor device according to the 
fifth embodiment of the present invention has a basic 
structure the same as that of the semiconductor device 
according to the second embodiment shown in FIG. 3, 
and is further provided with a semiconductor chip 3f. The 
semiconductor chip 3f is electrically connected to the 
undersurface of the interposer 1 b through the bumps 8. 
The semiconductor chip 3f and the interposer 1b are 
bonded by the under-fill adhesive 9. 
[0056] In the present embodiment, the solder ball 7A 
as external connection terminals are arranged in the cir- 
cumference part of the interposer 1 b, and the semicon- 
. ductor chip 3f is mounted in the center portion of the 
undersurface of the interposer 1b by flip-chip bonding. 
Therefore, solder balls 7A are formed so that they have 
a height larger than the height of the semiconductor chip 
3f. According to the present embodiment, the number 
of stacked semiconductor chips can be increased, and, 
thus, the package density of semiconductor chips can 
be improved. 

[0057] Next, a description will be given, with reference 
to FIG. 7, of a semiconductor device according to a sixth 
embodiment of the present invention. FIG, 7 is a cross- 
sectional view of the semiconductor device according to 
the sixth embodiment of the present invention. In FIG. 
7, parts that are the same as the parts shown in FIG. 6 
are given the same reference numerals, and descrip- 
tions thereof will be omitted. 

[0058] The semiconductor device according to the 
sixth embodiment of the present invention has the same 
. basic structure as the semiconductor device according 
to the fifth embodiment shown in FIG. 6, and is further 
provided with a semiconductor chip 3g. The semicon- 
ductor chip 3g is electrically connected to the undersur- 
face of the interposer 1b through the Au wires 11 . The 
semiconductor chip 3g is bonded to the back surface of 
the semiconductor chip 3f by the die bonding adhesive 
1 0. Additionally, since the semiconductor chip 3g is con- 
nected by Au wires, the semiconductor.chips 3f and 3g 
are integrally encapsulated by the seal resin 2 on the 
undersurface of the interposer 1b. 
[0059] In the present embodiment, the solder balls 7A 
as external connection terminals are arranged in the cir- 
. cumference part of the interposer 1 b, and the semicon- 
ductor chips 3f and 3g are stacked and mounted on the 
center portion of the undersurface of the interposer 1b 
by flip-chip bonding. Therefore, the solder balls 7A are 
formed so that they have a height larger than the height 
'of the seal resin 2. According to the present embodi- 
ment, the number of stacked semiconductor chips can 
be increased, and a packaging density of semiconduc- 
tor chips can be improved. 

[0060] Next, a description will be given, with reference 
to FIG. 8, of a semiconductor device according to a sev- 



enth embodiment of the present invvion. FIG. 8 is a 
cross-sectional view of the semicc 1 ' ..::or device ac- 
cording to the seventh embodime;.. < the present in- 
vention. In FIG. 8, parts that are the same as the parts 
5 shown in FIG. 3 are given the same >. oforence numerals, 
and descriptions thereof will be onvted. 
[0061] The semiconductor deviro according to the 
seventh embodiment of the preser.i invention has a ba- 
sic structure the same as the semic nd jctor device ac- 
10 cording to the second embodiment r '""cvn in FIG. 3, and 
is made as a land-grid-array (LGA) , semiconductor 
device. That is, although the semic. :cior device ac- 
cording to the second embodiment - ■ vn in FIG. 3 is a 
ball-grid-array (BGA) type semic. r\u -.dor device in 
15 which the solder balls 7A are provir-' on the undersur- 
face of the interposer, the solder b is are not provided 
in the present embodiment and clccltode pads 14 are 
exposed on the undersurface of the inte -poser 1 b so that 
the electrode pads serve as extern H connection termi- 
te nals. 

[0062] Next, a description will be r-vp--, with reference 
to FIG. 9, of a semiconductor dev ■ according to an 
eighth embodiment of the present r ;;cn. FIG. 9 is a 
cross-sectional view of the scmicc-v. .: '.r device ac- 

25 cording to the eighth embodiment c : o p esent inven- 
tion. In FIG. 9, parts that are the *s -iq as the parts 
shown in FIG. 6 are given the sar-c ■ <j\ erence numerals, 
and descriptions thereof will be oml'ied. 
[0063] The semiconductor device according to the 

30 eighth embodiment of the present r.ver.iion has a basic 
structure the same as the semicondi.otr* device accord- 
ing to the fifth embodiment shown i; Ci 'V 6, and is con- 
figured as a lead-terminal type se- '■ ccuctor device. 
Namely, although the semiconduc: :vice according 

35 to the fifth embodiment shown in .> ,± a semicon- 
ductor device of the BGA (ball arid ;ype in which 
the solder balls 7A are provided or jncersurface of 
the interposer so as to serve as r. •■ ■■ \tv:I connection ter- 
minals, the semiconductor device i\ xording to the 

40 present embodiment is not provided .vif the solder balls 
7A, and, instead, leads 15 are pro\ dec cn the under- 
surface of the interposer 1b so hs . .• serve as external 
connection terminals. 

[0064] Next, a description wiil be • c: . with reference 
45 to FIG. 10, of a semiconducior !«v - cording to a 
ninth embodiment of the present ir, v'-.r; FIG. 10 is a 
cross-sectional view of the semic :"-' m:iO" device ac- 
cording to the ninth embodimen" I. .j present inven- 
tion. In FIG. 10, parts that are ; : v s-me as the parts 
so shown in FIG. 3 are given the sar: v.e numerals, 
and descriptions thereof will ce r e- 
[0065] The semiconductor dc. : " , x.,iding to the 
ninth embodiment of the present in- - ,! cc has a basic 
structure the same as the semioo; id. * * cc vice accord- 
55 jng to the second embodimeni ?>r y c '3. 3, and is 
further provided with interposer? v :!. : d. Semicon- 
ductor chips and solder bails are p;.,v ;.: between the 
interposers 1b and 1c and between " : m erposers 1c 
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and 1 d in the same arrangement as the structure having 
the semiconductor chips 3a and 3b provided between 
the interposers 1a and 1b. The solder balls 7 A serving 
as external connection terminals are provided on the un- 
dersurface of the towermost interposer 1 d. 
[0066] According to the present embodiment, the 
number of the stacked semiconductor chips can be in- 
creased, and the packaging density of the semiconduc- 
tor chips can be improved. The number of interposers 
and the number of semiconductor chips to be stacked 
are not limited to the illustrated number, and the number 
of semiconductor chips can be increased by increasing 
the number of interposers to be stacked. 
[0067] Next, a description will be given, with reference 
to FIG. 11, of a semiconductor device according to a 
tenth embodiment of the present invention. FIG. 11 is a 
cross -sectional view of the semiconductor device ac- 
cording to the tenth embodiment of the present inven- 
tion. In FIG. 11, parts that are the same as the parts 
shown in FIG. 3 are given the same reference numerals, 
and descriptions thereof will be omitted. 
[0068] The semiconductor device according to the 
tenth embodiment of the present invention has a basic 
structure the same as the semiconductor device accord- 
ing to the second embodiment shown in FIG. 3, and the 
connection parts of the solder balls 7 are reinforced by 
an adhesive 16. That is, afterconnecting the interposers 
1 a and 1 b mutually with the solder balls 7, the adhesive 
16 is applied around the solder balls 7 and is cured. As 
the adhesive 16, an insulating resin material such as 
epoxy, acrylics or polyimide is used, and it is preferable 
to use a thermosetting type resin. 
[0069] According to the present embodiment, since 
the connection parts of the solder balls 7 are reinforced 
by the adhesive 1 6, the reliability of the connection parts 
is improved. Additionally, since the solder balls 7 are 
covered and protected by the adhesive 16, an electric 
short-circuit is prevented from occurring between the 
adjacent solder balls 7 even if, for example, a conductive 
foreign matter or the like enters between the interpos- 
ers. 

[0070] FIG. 1 2 is a cross-sectional view of a semicon- 
ductor device, which is a variation of the semiconductor 
device shown in FIG. 11. In the semiconductor device 
shown in FIG. 12, an adhesive 16Ain the form of a sheet 
or a film is applied on the connection parts of the soider 
balls 7 instead of applying the adhesive 16, which is a 
liquid type, and the adhesive 1 6A is cured by heat. 
[0071] FIGS. 13A and 13B are illustrations showing 
examples of the configuration of the adhesive 1 6A in the 
form of a sheet or a film. The adhesive 16A may be 
formed by a adhesive film having a stripe shape corre- 
sponding to the row of the solder balls 7, as shown in 
FIG. 13A, and openings 6Aa are formed beforehand in 
positions corresponding to the solder balls by punching 
using a die. When the solder balls 7 are circumferentially 
arranged, the adhesive film 16A may be formed in the 
shape of a frame, as shown in FIG. 1 3B, and the open- 



ings 16Aa are formed in posit " . ns c 
solder balls 7. The adhesive 1 ^A m 
the solder balls 7 are subjecte 1 to r». 
hesive 1 6 A is melted and cure •! by V 
5 [0072] Next, a description wi I be c 
to FIG. 14, of a semiconductor rev 
eleventh embodiment of the proven 
is a cross-sectional view of the ser 
according to the eleventh embocmc 

10 vention. In FIG. 14, parts that arc th 
shown in FIG. 2 are given the s .ne i 
and descriptions thereof will b om 
[0073] The semiconductor Jcvic 
eleventh embodiment of the irese 

15 from the semiconductor device accr 
bodiment shown n FIG. 2 in thai t nh ' 
chip 3b is provided between the int< 
and the semiconductor chip 3r s r 
surface of the upper interpose: J a. 

20 [0074] Here, semiconductor enip 
flip-chip connection onto the w.ver 
the semiconductor chip 3c is . jn 
nection onto the top surface c :he i 
Therefore, the back surface o. the 

25 3b faces the under surface oi Jv; ; 
and the back surface of the scniu 
bonded to the under surface c:" t ie 
by the adhesive 12. The soldo r >al ■■ 
inside of the through holes forme- J In 

30 er 1a, and are connected to bail >ar 
face of the upper interposer 1 a f-vid i 
on the top surface of the lowr te ; 
[0075] In the present embo'M.iei 
to maintain a height (distance; nat i 

35 seal part between the interpos .rr 1r ■ 
a distance, which is a sum of s >e ho 
ductorchip 3b and the thicknes. i 'Mi- 
be maintained. Thereby, the t!ik;<n<. 
ductor device according to the oi -isc . 

40 be reduced. 

[0076] Additionally, in the pros ;nt . 
the back surface of the sernic :. ju< 
directly to the upper interpose: c I 
similar to the above-mention,. ; se 

45 according to the first embodr e; : i-. 
prevented that a thermal strc -s ar 
are concentrated into the con. eric 
balls 7, thereby improving the 'e at. 
ical connection between the iru. pc 

so [0077] Furthermore, in the r.-- .es 
der balls 7 to the interposers * ■ ar . 
adhesive 12 can be cured by u .r nc. 
by making the adhesive 12 n ' \ l 
setting resin. Since the adhes \2 

55 solder balls 7 are melted far r. Ji 
posers 1a and 1b are fixed to i. ,c ;o 
balls are solidified, and, thus, v o : »o 
of the solder balls 7 do not ?. ti . 



ponding to the 
;e placed before 
w so that the ad- 
o.ttof inereflow. 

with reference 
. .ccording to an 
1 ention. FIG. 14 
■-■ •> duct or device 
' the present in- 

- neas : he parts 

• )nce numerals, 

.coord in g to the 
ir-vention differs 
., to tr.o first em- 
semiconductor 
x ers 1a and 1b 

- ;ed on the top 

.. s mounted by 
poser 1b, and 
• " y flip- "hip con- 

- ink . poser 1a. 
■rucondi.ctor chip 

- interposer 1a, 
:tor chip 3b is 

vr inic; poser 1a 
.i-xtcr.d through 
■i pp^r interpos- 

- t of the topsur- 
. ads 5o formed 
' r 1L. 

• ire no need 
: .irec.'foraresin 
ri 1 b, . ■; d merely 
- f th- ; oemicon- 

ies : vo 12, may 
•Mho somicon- 
■- ibf.:!imentcan 

Ddimc-nt, since 
.hir is fixed 
.) ad^sive 12, 
rndurior device 
in 2, it is 

• ex' al force 
so: • e solder 

mechan- 



feo . 
rjar . 
• he:* 

.-■Oi .y, 
fO" 



the sol- 
How, the 
> c reflow 
: ihermo- 
:fore the 
ie inter- 
e. solder 
nection 
accurate 



8 



15 

positioning of is attained and it is prevented that a resid- 
ual stress occurs in the solder balls 7 at the time of re- 
flow. 

[0078] Moreover, in the present embodiment, since 
the interposer 1a is bonded to the semiconductor chip 
3b by the thin layer of the adhesive 1 2, the heat gener- 
ated within the semiconductor chip 3c is transmitted also 
to the lower interposer 1 b through the interposer 1 a, the 
adhesive bond 12 and the semiconductor chip 3b. The 
heat in the interposer 1b is efficiently released outside 
through the solder balls 7A. Therefore, since the number 
of paths to transmit the heat from the semiconductor 
chip mounted on the upper interposer 1a to the lower 
interposer 1 b increases according to the present em- 
bodiment, the heat from the semiconductor chip can be 
efficiently released outside through the interposer 1b. 
[0079] In addition, although the semiconductor chips 
3b and 3c are mounted on the interposers 1 a and 1 b by 
flip-chip connection, respectively, a TAB (tape automat- 
ed bonding technique) may be used as a method of 
face-down mounting. Moreover, although the interpos- 
ers 1a and 1b are electrically connected to each other 
by the solder balls 7, the connection is not limited to the 
disclosed method. For example, instead of the solder 
balls 7, the Interposers 1a and 1b may be connected 
using materials such as a copper post electrode or a 
resin ball having a surface covered with a conductive 
material such as a Ni or Au film. 
[0080] It should be noted that, in the present embod- 
iment, although one semiconductor chip 3c is mounted 
on the upper, interposer 1a, a plurality of the semicon- 
ductor chips 3c may be mounted on the upper interposer 
1a, as shown in FIG. 15. 

[0081 ] Next, a description will be given, with reference 
to FIG. 16, of a semiconductor device according to a 
twelfth embodiment of the present invention. FIG. 16 is 
a cross -sectional view of the semiconductor device ac- 
cording to the twelfth embodiment of the present inven- 
tion. In FIG. 16, parts that are the same as the parts 
shown in FIG. 14 are given the same reference numer- 
als, and descriptions thereof will be omitted. 
[0082] The semiconductor device according to the 
twelfth embodiment of the present invention is formed 
by stacking a plurality of semiconductor chips 3c, 3d and 
3e on the top surface of the interposer 1a of the semi- 
conductor device shown in FIG. 14. 
[0083] The semiconductor chip 3c is electrically con- 
nected to the top surface of the interposer 1a through 
the bumps 8. The semiconductor chip 3c and the inter- 
poser 1 a are bonded by the under-fill adhesive 9. 
[0084] The semiconductor chip 3d is mounted onto 
the back surface of the semiconductor chip 3c, and is 
bonded to the semiconductor chip 3c by the die bonding 
adhesive 10. As for the die bonding adhesive 10, a resin 
material such as epoxy, acrylics or polyimide is used. 
The semiconductor chips 3d is mounted on the semi- 
conductor chip 3c with the circuit forming surface up, 
and is electrically connected to electrode pads formed 
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on the top surface of the inter cr bv /- ires 11 . 

[0085] The semiconductor c lip 3c sr ihanthe 

semiconductor chip 3d, and is arran :d acked in 

the center section of the circuit Torn ng . ^e of the 

5 semiconductor chip 3d in when n i\\ e pad is 

formed. The semiconductor oh o t c : : ked and 

mounted on the semiconductor hi} r: ie circuit 

forming surface up, and is ele< :r :a ed to the 

electrode pads formed on the tc ) * ac: ' he inter- 

10 poser 1 a by the Au wires 11. 

[0086] In the above-mention ; : c\v,rr Ye semi- 
conductor chips 3c, 3d and 3r a; j t ap " ■ . d by the 
seal resin 2 on the top surface o;" th nti... :r 1a. As 
for the seal resin 2, materials j uc h a ep -« . orylics or 

15 polyimide is used. 

[0087] The semiconductor ievicr to g to the 

present embodiment can provi de the ; r h etas the 

semiconductor device accorc- ; i ? - we-men- 

tioned eleventh embodiment c; he c*-." nvention. 

20 Moreover, the heat from the son; z ict ■>• • os 3c, 3d 

and 3e stacked on the top su. U; e l -c : v ooser 1a 

is transmitted to the lower ir.re-sc Yo »ugh the 

semiconductor chip 3b bonde' to t!: op : . ce of the 

interposer 1a. Thereby, the her. 1 1. on - en. inductor 

25 chips 3c, 3d and 3e stacked and n .in 1 the top 
surface of the interposer 1a can ak c b< ently re- 
leased outside through the lov 0. in; . ! 
[0088] It should be noted the "a he -semicon- 
ductor chips are stacked and . ,:a, - 1. the top 

30 surface of the interposer 1a, !• -e i i- ' onisnot 

limited to the number of serr rx ,d or 1.'- and the 

method of mounting semicor !■ ir r ips -r xplained 
and a different number of sen ice nr :or may be 

stacked and mounted by a di: cioni ju .:■ method. 

35 [0089] Although the embod munis f ! :sent in- 
vention were explained above the \ r -s( ' ention is 
not limited to the features disc'OJied 1 \'. ve-men- 
tioned embodiments, and it is t ?rp ^combi- 
nation of the above-mention' ~ ; er. "a is also 

40 within the scope of the preset .jo r example, 
the connection parts of the s, > • o 7 be rein- 
forced by applying the adhrsr r ; 1 S c ■"• c n in FIG. 
11 or FIG. 12 to the connection f \r\ ft;,, derballs 
7 having the structure showr ir F- / iitionally, 

45 the structure shown in FIG . 1 1 is usi a? tc struc- 
ture and features shown in FKi. 0 tr. ■ jc. ' . i0 may 
be added. 

[0090] The present invenlior i : . nc' " ' the spe- 
cifically disclosed embodiov: v \ .>ns and 
50 modifications may be made v ;ui from the 
scope of the present invci.Lio .. 

[0091] The present applica! 0; 3 apanese 

priority application No. 200?- J ' / :rt '• 9 : 2002, 

the entire contents of whic'-! a ?"or» • ii r. rated by 
55 reference. 
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Claims 

1 . A semiconductor device comprising: 

a first semiconductor element having a circuit 
forming surface and a back surface opposite to 
the circuit forming surface; 
a first interposer having a surface on which first 
electrode pads are formed and said first semi- 
conductor element is mounted with the circuit 
forming surface facing the first interposer; 
a second semiconductor element having a cir- 
cuit forming surface and a back surface oppo- 
site to the circuit forming surface; 
a second interposer having a surface on which 
second electrode pads are formed and said 
second semiconductor element is mounted 
with the circuit forming surface facing the sec- 
ond interposer, the second electrode pads for 
connection with said first interposer; and 
external connection terminals provided on a 
surface of said second interposer opposite to 
the surface on which said second semiconduc- 
tor element is mounted, 

wherein said first interposer and said second 
interposer are electrically connected to each other 
by conductive members between said first and sec- 
ond electrode pads, and the back surface of said 
first semiconductor element and the back surface 
of said second semiconductor element are fixed to 
each other by an adhesive. 

2. The semiconductor device as claimed in claim 1, 
further comprising at least one third semiconductor 
element which is mounted on a surface of said first 
interposer opposite to the surface on which said first 
semiconductor element is mounted. 

3. The semiconductor device as claimed in claim 2, 
wherein a plurality of the third semiconductor ele- 
ments are mounted and encapsulated on the sur- 
face of said first interposer in a stacked and fixed 

state. 

4. The semiconductor device as claimed in claim 1, 
wherein a metal layer for heat release is provided 
on a surface of said first interposer opposite to the 
surface on which said first semiconductor element 

is mounted. 

5. The semiconductor device as claimed in claim 1, 
wherein at least one fourth semiconductor element 
is mounted on the surface of said second interposer 
provided with said external connection terminals. 

6. The semiconductor device as claimed in claim 5, 
who; - in a plurality of the fourth semiconductor ele- 



ments are provided and e *cap;- 
ond interposer. 

The semiconductor device \s \\ 
wherein each of said extr.r ' ' c 
is a flat pad. 



8. The semiconductor device -is 
wherein each of said extc ! : 

io has a protruding shape. 

9. The semiconductor devk • -\$ 
wherein each of said exte c 
is a lead terminal extendi; c in 

15 from said second interpose; 



lain- 
■■ no 



fair 

)nti. 
el«v 

•mi. 
in. 



10. The semiconductor device, 
wherein said adhesive, v : < . 
face of said first semico "f 

20 back surface of said sc -n c 
ment to each other, is a th . r o« 
hesive. 

11. The semiconductor device ; s < 
25 wherein said thermosetir.f \\ 

contains at least one of s:i r h 



12. The semiconductor devk - ?s lain... 
wherein a reinforcing ad!*nVv.? s pu • 
necting parts between = \ic c .due 
and said first and second ro;i -er 

13. The semiconductor devic . s i ! *\ 
wherein said reinforcing i- ihes; - 
sulating thermosettir.y lyp i rc-s 

14. The semiconductor device ; c ! . : ". 
wherein said reinforcing ct t i. 

a film having openings cruras nd' \ 
of said conductive memb-r ; . 

15. A semiconductor device r ?r-r:- on 

a first semiconducio: »u*rr 
forming surface w. ; 
the circuit form in ; a-..c; 
a first interposer havr, ; } s- ' 
electrode pads r-o for-- jJ -.i \i 
conductor element is .r ) , r-i .. 
forming surface facii . • \r st 
a second semicc : 'X c - a mer ' 
cuit forming su;.;cc <ck 
site to the circuit forr -io 
a second interpose: : ■. - 
second electrode p; ,s ; 
second semico rs.v.c-.x r. • \i 
with the circui : mii- ;■ f-j*: a 
ond interposer t.-»e - 
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16. 



connection with said first interposer; and 
external connection terminals provided on a 
surface of said second interposer opposite to 
the surface on which said second semiconduc- 
tor element is mounted, 

wherein said first interposer and said second 
interposer are electrically connected to each other 
by conductive members between said first and sec- 
ond electrode pads, and said first interposer and the 
back surface of said second semiconductor ele- 
ment are fixed to each other by an adhesive. 

The semiconductor device as claimed in claim 15, 
further comprising at least one third semiconductor 
element mounted on the surface of said first inter- 
poser on which said first semiconductor element is 
mounted. 



25. The semiconductor device as i c aim 15, 
wherein a reinforcing adhcoiv . .'o*! to con- 
necting parts between se < ( ■ jc -aterials 
and said first and second :e-: ' :rs. 

5 

26. The semiconductor device as . ■ laim 25, 
wherein said reinforcing arihe. : s : of an in- 
sulating thermosetting typo re; na - 

10 27. The semiconductor device as : mc :i c airn 25, 

wherein said reinforcing adhe; * -he f orm of 

a film having openings cores <■. ■ positions 
of said conductive membe 

15 28. A manufacturing method o as one r device 

comprising a first semicc -do- > e'r t and a 

second semiconduclor e cmc . i sing the 
steps of: 



17. The semiconductor device as claimed in claim 15, 
further comprising at least one third semiconductor 
element is stacked on said first semiconductor ele- 
ment, and said first and third semiconductor ele- 
ments are encapsulated on said first interposer. 

18. The semiconductor device as claimed in claim 15, 
wherein at least one fourth semiconductor element 
is mounted on the surface of said second interposer 
provided with said external connection terminals. 

19. The semiconductor device as claimed in claim 18, 
wherein a plurality of the fourth semiconductor ele- 
ments are provided and encapsulated on said sec- 
ond interposer. 

20. The semiconductor device as claimed in claim 15, 
wherein each of said external connection terminals 
is a flat pad. 

21. The semiconductor device as claimed in claim 15, 
wherein each of said external connection terminals 
has a protruding shape. 

22. The semiconductor device as claimed in claim 15, 
wherein each of said external connection terminals 
is a lead terminal extending in a direction outward 
from said second interposer. 

23. The semiconductor device as claimed in claim 15, 
wherein said adhesive, which bonds the back sur- 
face of said first semiconductor element and the 
bnck surface of said second semiconductor ele- 
ment to each other, is a thermosetting type resin ad- 
hesive. 

24. The semiconductor device as claimed in claim 23, 
wherein said thermosetting type resin adhesive 
contains at least one of silver and copper. 
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